
Supplementary material 

Supplementary Table S1 Extended data on available drugs or supplements acting on the viral life cycle with blood concentrations 

greater than 5× their IC50s against SARS-CoV-2.  

Drug or supplement 

name 

Cmax or Ctrough 

in humans  

Cmax or 

Ctrough  in 

μM 

(*if no citation, 

calculated from 

corresponding 

column 2 data) 

Cytotoxicity or 

SI in μM (cell 

type) 

(*corresponding 

to experiments in 

the reference in 

column 5)  

Cell culture data 

IC50 in μM  

Animal data Human data in coronavirus patients 

 

Potential 

mechanism of 

action as an anti-

viral reagent 

 

 

Baicalin Cmax=74 μg/ml 

(360 mg IV in 

human subjects)1 

Cmax=165.77 CC50>100 

μg/ml; SI>4‒8 

(fRhK4 cells)1 

SARS-CoV-2 3CLpro 

inhibition IC50=6.412 

 

SARS-CoV-1 
IC50=12.5‒25 μg/ml 

(28‒56 μM) (fRhK4 

cells)1 

NA NA Inhibits SARS-

CoV-2 3CLpro in 

vitro2 

 

Predicted to bind to 

SARS-CoV-2 

PLpro and RDRP 

(in silico)3  

 

Predicted to bind to 

3CLpro and furin 

(in silico)4 

Dalbavancin Cmax=312 mg/L 

(1120 mg 30 min 

infusion in healthy 

subjects)5 

Cmax=171.74  SARS-CoV-1 IC50 

~0.053 (HEK 

293/hACE2)6 

 

MERS IC50=2.99; 

SARS-CoV-1 
IC50=9.64 (HEK 

293T)7 

SARS-CoV-2 mouse 

model treated with 

dalbavancin (130 

mg/kg intraperitoneal 

day 0) and SARS-CoV-

2 rhesus macaque 

model treated with 

dalbavancin (60 mg/kg 

day 0 and 30 mg/kg day 

4 by phleboclysis) 

showed lower viral load 

and reduced 

histopathological injury 

compared to control6    

NA Binds to ACE2 and 

inhibits interaction 

with SARS-CoV-2 

SPIKE6    

 

Inhibits SARS-

CoV-1 and MERS 

entry, perhaps 

through cathepsin L 

in the late 

endosome7 



Dipyridamole Cmax=475.25 or 

498.1 ng/ml, 

depending on 

formulation (25 

mg in healthy 

volunteers)8 

Cmax=0.94 or 

0.99  

 SARS-CoV-2 
IC50<0.1 (Vero E6 

cells)9  

 

SARS-CoV-2 3CLpro 

IC50=0.539 

 

No effect on HCoV-

NL6310  

NA Prospective, open-label, randomized, controlled 

study of COVID-19 patients showed those 

receiving dipyridamole treatment (50 mg 3×/day) 

had higher clinical remission rates, decreased D-

dimer, and increased lymphocytes and platelets 

compared to control patients9.  

Inhibits 3CLpro and 

viral entry and  may 

have anti-

inflammation, anti-

fibrotic, and anti-

coagulation 

activities 9  

Eltrombopag Cmax=24.8 μg/ml 

(200 mg/day for 5 

days in healthy 

subjects)11  

Cmax=56.05 

 

 

CC50>50; 

SI=6.05 (Vero 

cells)12  

SARS-CoV-2 
IC50=8.27 (Vero 

cells)12   

 

SARS-CoV-2 
IC50=8.38 (Calu-3 

cells)13 

NA NA Predicted to bind to 

SARS-CoV-2 

RDRP (in silico)14  

 

Binds to SARS-

CoV-2 SPIKE 

protein and may 

destabilize the 

interaction between 

SPIKE and ACE215 

 

Predicted to bind to 

SARS-CoV-1 

RDRP-NSP7  and 

RDRP-NSP8 

interfaces (in 

silico)16 



Favipiravir Cmax=61.50 mg/L 

(600 mg  2×/day in 

healthy subjects)17  

Cmax=391.4 CC50>400; 

SI>6.46 (Vero E6 

cells)18 

 

CC50>500; SI=1 

(Vero cells)12   

 

CC50>100 (Vero 

E6 cells)19 

SARS-CoV-2 
IC50=61.88 (Vero E6 

cells)18  

 

SARS-CoV-2 
IC50>500 (Vero 

cells)12   

 

SARS-CoV-2 
IC50>100 (Vero E6 

cells)19 

 

SARS-CoV-2 

IC50=207.1 

(replication), 118.3 

(CPE) (Vero E6 

cells)20 

 

SARS-CoV-2 
IC50>100 (Vero E6 

cells)21 

SARS-CoV-2 Syrian 

hamster model treated 

with favipiravir (1200 

mg/kg day 1, then 1000 

mg/kg/day) had lower 

amounts of infectious 

virus in the lung, 

improved lung 

histopathology, and 

reduced viral 

transmission compared 

to control22 

Prospective, open-label, randomized, controlled 

study of COVID-19 patients showed those 

receiving favipiravir (1600 mg or 2200 mg on day 

1, then 600 mg 3×/day) had no significant 

reduction in viral load compared to control21.  

 

Prospective, open-label, randomized, controlled 

study of COVID-19 patients receiving favipiravir 

(1800 mg 2×/day on day 1, then 800 mg 2×/day) 

showed shorter time to clinical improvement and 

cessation of viral shedding compared to control23. 

 

Prospective, open-label, non-randomized, 

before‒after controlled study of COVID-19 

patients showed those treated with favipiravir 

(1600 mg 2×/day on day 1, then 600 mg 2×/day) + 

IFN (5 million U 2×/day) had improved chest 

imaging and shorter time to viral clearance 

compared to control24. 

 

Prospective, randomized study of COVID-19 

patients treated with favipiravir (1800 mg 2×/day 

on day 1, then 800 mg 2×/day) in early stage 

compared to late stage disease25 

 

Prospective, uncontrolled study of COVID-19 

patients requiring mechanical ventilation receiving 

favipiravir (3600 mg for day 1, then 1600 mg)26 

 

Case reports of COVID-19 patients treated with 

favipiravir27-33 

Causes lethal 

mutagenesis of 

SARS-CoV-2 

through 

incorporation into 

RDRP20  



Mycophenolate 

mofetil 

Cmax of 

mycophenolic 

acid, metabolite of 

mycophenolate 

mofetile, ~25 

mg/L (1 g 

mycophenolate 

mofetil in healthy 

subjects)34 

Mycophenolic 

acid 

Cmax=78.04 

Mycophenolate 

acid CC50 in 

various cell lines 

~3.535 

 

Mycophenolic 

acid CC50>100 

(Vero E6 cells)36  

 

Mycophenolic 

acid CC50>32; 

SI>195 (Vero 

cells)37 

Mycophenolic acid: 

SARS-CoV-2 
IC50=0.87 

(Vero/TMPRSS2 

cells)38 

 

SARS-CoV-2 
IC50=0.101 (Vero E6 

cells)36 

 

SARS-CoV-1 
IC50>50 mg/L 

(>156.08 μM) (Vero 

cells)39 

 

MERS IC50=0.17 

(Vero cells)37 

 

MERS IC50=2.87 

(Vero E6 cells)40 

 

HCoV-OC43 
IC50=1.95; HCoV-

NL63 IC50=0.18; 

MERS IC50=1.95; 

MHV-A59 IC50=0.17 

(various cell lines)35 

 

MERS PLpro 

IC50=222.5-247.6, 

synergistic effect 

with 6-

mercaptopurine; no 

effect on SARS-CoV-

1 PLpro41 

SARS-CoV-1 mouse 

model treated with 

mycophenolic acid (75 

and 10 mg/kg) had 

slight increase in viral 

titer compared to 

control42 

 

MERS marmoset model 

treated with 

mycophenolate mofetil 

(12 mg/kg) may have 

increased viral load and 

severity of disease 

compared to no 

treatment, 

lopinavir+ritonavir, or 

IFN1b43 

NA  



Nafamostat  Cmax=60.43 

ng/ml (40 mg IV 

in healthy 

subjects)44 

Cmax=0.17  CC50>100; 

SI>4.44 (Vero E6 

cells)18 

SARS-CoV-2 
IC50=0.0022 (Calu-3 

cells), 13.88 (Vero 

cells)13  

 

SARS-CoV-2 
IC50=22.5 (Vero E6 

cells)18 

 

SARS-CoV-2 
IC50=0.01, 0.007 

(MOI 0.1, 0.01) 

(Calu3 cells); 

IC50=31.6 (Vero 

E6/TMPRSS2 

cells); >100 with no 

pretreatment45 

 

SARS-CoV-2 
IC50=0.005; SARS-

CoV-1 IC50=0.001; 

MERS IC50=0.006 

(Calu-3 cells)46 

 

MERS IC50 ~0.001 

(Calu3 cells), 0.1 

(HEK 293FT cells)47 

NA Case reports of COVID-19 patients treated with 

nafamostat31, 32, 48, 49 

Inhibits MERS 

entry through 

inhibition of  

TMPRSS247  

Nitazoxanide Nitazoxanide as a 

parent compound 

is not detectable in 

plasma, which is 

rapidly 

metabolized to its 

active metabolites 

tizoxanide and 

tizoxanide 

glucuronide.  

Cmax of 

tizoxanide ~10.73 

μg/ml (500 mg in 

healthy subjects)50  

Tizoxanide 

Cmax ~39.09 

CC50>35.53; 

SI>16.76 (Vero 

E6 cells)18 

 

SI>50 (A72 

cells)51, 52 

SARS-CoV-2 
IC50=2.12 (Vero E6 

cells)18 

 

Tizoxanide:  

Canine coronavirus 
IC50=1 μg/ml (3.77 

μM) (A72 cells)51, 52  

 

MHV-2aFLS IC50=1 

(DBT cells)53 

NA Prospective, randomized, controlled trial of 

patients with influenza-like illness. Those with 

coronaviruses (NL63, 229E, OC43) showed no 

statistically significant difference in days to 

hospital discharge when treated with nitazoxanide 

compared to control54. 

Inhibits MHV when 

applied either pre- 

or post-infection53 



Remdesivir  Cmax=9 (200 

mg IV in 

healthy 

subjects)55 

No significant 

cytotoxicity in 

Vero E6 or Calu3 

cells; no 

significant 

cytotoxicity at 

<10 μM in 

primary human 

lung and airway 

epithelial cells56  

 

CC50>100; 

SI>129.87 (Vero 

cells)18 

 

CC50>25, >50; 

SI=2.19, 6.07; 

CC50>50; 

SI=6.07 

(immunofluoresc

ence, CPE) (Vero 

cells)12   

 

CC50>100 (Vero 

E6 cells)19 

SARS-CoV-2 
IC50=1.65 (Vero E6 

cells), 0.28 (Calu3 

cells), 0.01(primary 

human lung and 

airway epithelial 

cells)56 

 

SARS-CoV-2 
IC50=0.77 in vitro 

(Vero E6 cells)18 

 

SARS-CoV-2 

IC50=11.41(immunofl

uorescence), 8.24 

(CPE) (Vero cells)12 

 

SARS-CoV-2 
IC50=1.67 (Vero E6 

cells)57 

 

SARS-CoV-2 
IC50=23.15 (Vero E6 

cells), synergy with 

emetine19 

 

SARS-CoV-2 
IC50=1.3 (Calu-3 

cells)13 

SARS-CoV-2 rhesus 

macaque model treated 

with remdesivir (10 

mg/kg loading dose, 

then 5 mg/kg per day 

IV) showed reduced 

viral load and lung 

damage compared to 

control58 

 

SARS-CoV-2 mouse 

model treated with 

remdesivir (25 mg/kg) 

showed more 

pulmonary function and 

reduced viral titer 

compared to control56 

 

MERS rhesus macaque 

models treated with 

remdesivir (IV dose of 

5 mg/kg) 

prophylactically or for 

treatment showed 

improved clinical signs 

and reduced viral load 

compared to vehicle 

control59 

Prospective, randomized, controlled trial of 

COVID-19 patients showed those receiving 

remdesivir (200 mg IV day 1, then 100 mg/day) 

had faster time to clinical improvement, but not 

statistically significantly different compared to 

control60. 

 

Prospective, randomized, controlled study of 

COVID-19 patients showed those treated with 

remdesivir (200 mg IV day 1, then 100 mg/day) 

had shorter time to recovery compared to control61.  

 

Prospective, open-label, randomized, controlled 

study of hospitalized COVID-19 patients showed 

those treated with remdesivir (200 mg IV day 1, 

then 100 mg/day) for 5 days, but not 10 days, had 

significantly improved clinical status on day 11 

compared to control62. 

 

Prospective, open-label, randomized study of 

hospitalized patients with COVID-19 treated with 

remdesivir (200 mg IV day 1, then 100 mg/day) 

showed no difference in clinical status at day 14 

between those treated for 5 or 10 days63. 

 

Retrospective, controlled study of hospitalized 

COVID-19 patients on mechanical ventilation 

showed those treated with remdesivir (200 mg IV 

day 1, then 100 mg/day) had higher survival rates 

compared to control64. 

 

Retrospective, case-controlled study of COVID-19 

patients on mechanical ventilation showed those 

treated with remdesivir (200 mg IV day 1, then 100 

mg/day) had higher rate of hospital discharge and 

extubation, but not lower risk of death, compared 

to control65. 

 

COVID-19 patients treated compassionately with  

remdesivir (200 mg IV day 1, then 100 mg/day)66, 

67 

 

Case reports of COVID-19 patients treated with 

remdesivir68,69, 70,71,72, 73,74 

Inhibits SARS-

CoV-2 RDRP (in 

vitro)75 

 

Inhibits SARS-

CoV-1/SARS-CoV-

2 RDRP (in vitro)56  

 

Binds to SARS-

CoV-2 RDRP in 

vitro76 

 

Inhibits SARS-

CoV-2 post-viral 

entry18 

 

Predicted to bind to 

SARS-CoV-2 

RDRP (in 

silico)77,56, 78 79, 80 

 

Predicted to bind to 

SARS-CoV-2 

3CLpro (in silico)81, 

82 

 

Predicted to bind to 

SARS-CoV-2 Nsp1 

(in silico)83 



Sulfadoxine Cmax=165.15‒18

3.07 mg/L (1500 

mg sulfadoxine, 

75 mg 

pyrimethamine in 

healthy 

volunteers)84  

Cmax=532.17‒

589.89 

CC50>40; 

SI>1.13 (Vero E6 

cells)57  

SARS-CoV-2 
IC50=35.37 (Vero E6 

cells)57  

NA NA  

Teicoplanin     Ctrough plasma 

=14.5‒21.8 mg/L 

(from pooled 

hospital data of 

patients treated 

with teicoplanin)85 

Ctrough plasma 

=7.71‒11.59 

CC50>500 (HEK 

293T cells)7 
SARS-CoV-1 
IC50=3.76 

 

MERS IC50=0.63 

(HEK 293T cells)7 

 

SARS-CoV-2 3CLpro 

inhibition IC50 ~1.586 

NA Retrospective, uncontrolled study of hospitalized 

COVID-19 patients receiving teicoplanin (600 

mg/day)87 

In SARS-CoV-1 

and MERS, inhibits 

viral entry, perhaps 

through cathepsin L 

in the late 

endosome7 

 

Predicted to bind to 

SARS-CoV-2 Nsp3, 

Nsp15, Nsp9 (in 

silico)88 

 

CC50, half maximal cytotoxic concentration; Cmax, maximum plasma or blood concentration; CPE, cytopathic effect; Ctrough, lowest concentration before next 

dose; HCoV-NL63, human coronavirus NL63; HCoV-O463, human coronavirus O463; IC50, half maximal inhibitory concentration; IFN, interferon; IV, 

intravenous; MERS, Middle East respiratory syndrome; MHV, mouse hepatitis virus; MOI, multiplicity of infection; Nsp, nonstructural protein; PLpro, papain-

like protease;  RDRP, RNA-dependent RNA polymerase;  SARS-CoV-1, severe acute respiratory syndrome coronavirus 1; SARS-CoV-2, severe acute 

respiratory syndrome coronavirus 2; SI, selectivity index; 3CLpro, coronavirus main proteinase. 

 

  



Supplementary Table S2 Available drugs or supplements acting on the viral life cycle of non-SARS-CoV-2 coronaviruses with blood 

concentrations greater than 5× their IC50s.  

Drug or supplement 

name 

Cmax in 

humans  

Cmax in μM 

(* if no citation, 

calculated from 

corresponding 

column 2 data) 

Cytotoxicity or 

SI in μM (cell 

type) 

(*corresponding 

to experiments in 

the reference in 

column 5)  

Cell culture data 

IC50 in μM  

Animal data Human data in coronavirus patients 

 

Potential mechanism 

of action as an anti-

viral reagent 

Oxaprozin Cmax=286 

μg/ml (1200 

mg/day, 7 days 

in healthy 

volunteers)89  

Cmax=975.05  Inhibits >75% MHV 

infection when tested 

at 10 μM (DBT cells)53  

NA NA Predicted to bind to 

SARS-CoV-2 SPIKE 

protein (in silico)90 

 

Predicted to bind to 

SARS-CoV-2 

3CLpro (in silico)91 

 

May inhibit MHV 

entry as inhibitory 

effect seen by time of 

addition studies but 

increased luciferase 

signal if added 3 h 

post-infection53 

Telavancin Cmax=105 

μg/ml (10 mg/kg 

IV infusion in 

healthy 

controls)92 

Cmax=59.8  MERS IC50=3.24; 

SARS-CoV-1 
IC50=3.45 (HEK 293T 

cells)7 

NA NA In SARS-CoV-1 and 

MERS, inhibits viral 

entry, perhaps 

through cathepsin L 

in the late endosome7 

 

Cmax, maximum plasma or blood concentration; CPE, cytopathic effect;  IC50, half maximal inhibitory concentration; IV, intravenous; MERS, Middle East 

respiratory syndrome; MHV, mouse hepatitis virus;  SARS-CoV-1, severe acute respiratory syndrome coronavirus 1; SARS-CoV-2, severe acute respiratory 

syndrome coronavirus 2; 3CLpro, coronavirus main proteinase. 

 

 

  



Supplementary Table S3 Commentary on drugs or supplements acting on the viral life cycle of SARS-CoV-2 with blood 

concentrations greater than 5× their IC50s.  

Drug or supplement 

name 

Indications, side effects, and comments 

Baicalin Baicalin is marketed as an oral supplement and therefore is not approved for the treatment of any specific disease. It is a flavonoid with antiviral, anti-oxidative, 

anti-inflammatory, and anti-proliferative activities93. Its side effect profile has not been carefully evaluated.  

Dalbavancin Dalbavancin is an IV medication approved for acute gram-positive bacterial skin and skin structure infections. Common side effects include nausea, headache, 

diarrhea, vomiting, pruritis, and rash94. 

Dipyridamole Dipyridamole is an oral or IV medication approved as an anticoagulation agent after heart valve replacement surgery. Common side effects include angina, ST 

segment depression, facial flushing, and ischemia, though some of these symptoms of coronary steal may be reversed with aminophylline administration, as well 

as headache, dizziness, lightheadedness, paresthesia, nausea, and vomiting95. 

Eltrombopag Eltrombopag is an oral medication approved for thrombocytopenia and aplastic anemia. Common side effects include deep vein thrombosis, palpitations, 

prolonged QT interval, thrombotic events, abnormal hepatic function or failure, increased liver enzymes, increased bilirubin, anemia, neutropenia, decreased 

hemoglobin, lymphopenia, diarrhea, nausea, vomiting, gastrointestinal upset, pruritis, rash, alopecia, eczema, dry skin, erythema, hyperhidrosis, night sweats, 

urinary tract infection, influenza, decreased appetite, hyperglycemia, decreased albumin, myalgia, muscle spasm, arthralgia, headache, dizziness, hepatic 

encephalopathy, lethargy, paresthesia, cataract development, retinal hemorrhage, dry eye, itchy eye, malignant hepatic neoplasm, insomnia, anxiety, depression, 

irritability, cough, upper respiratory infection, nasopharyngitis, rhinorrhea, dyspnea, and cytogenic abnormalities96. 

Favipiravir Favipiravir is an oral medication approved in Japan for influenza. Common side effects include hyperuricemia, diarrhea, increased triglycerides, increased liver 

enzymes, and reduced neutrophil count97. 

Mycophenolate mofetil Mycophenolate mofetil is an oral or IV medication approved for prevention of transplant organ rejection. Common side effects include diarrhea, nausea, 

vomiting, abdominal pain, gastroenteritis, gastrointestinal infection, leukopenia, anemia, sepsis, lymphoma, hematuria, kidney tubular necrosis, renal 

impairment, edema, hyperphosphatemia, hyperkalemia, hyperglycemia, dyspnea, respiratory tract infections, cough, fungal skin infection, skin hypertrophy, 

rash, alopecia, arthralgia, malaise, hepatitis, tachycardia, hypotension, hypertension, vasodilation, and urinary tract infection98. Of note, mycophenolate mofetil 

is rapidly metabolized to mycophenolic acid. 

Nafamostat  Nafamostat is an IV medication approved in Japan for pancreatitis. Common side effects may include hyperkalemia99. 

Nitazoxanide 

 

Nitazoxanide is an oral medication approved for diarrhea from parasite infections. Common side effects include nausea, abdominal pain, headache, 

chromaturia100. Of note, nitazoxanide is rapidly metabolized to tizoxanide. 

Remdesivir 

 

Remdesivir is an IV medication FDA approved for emergency use for treatment of COVID-19. Common side effects are not yet established. Of note, remdesivir 

is rapidly converted to metabolites. 

Sulfadoxine Sulfadoxine is an oral medication approved for the treatment of malaria and is often formulated with pyrimethamine. Common side effects include leukopenia, 

anorexia, diarrhea, abdominal pain, vomiting, hepatitis, cough, and headache101. 

Teicoplanin     Teicoplanin is an IV, intramuscular, or oral medication approved in several countries outside of USA for the treatment of gram-positive bacterial infections. 

Common side effects include rash, pruritis, erythema, pain, and fever102. 
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